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Abstract

The main maintenance method within the elevator industry is one of
preventive maintenance. This method can cause the inherent danger of sudden
breakdowns of machinery despite regular maintenance. At the same time, this
method causes excess costs due to unnecessary parts replacement and extra

check-ups.

On the other hand, predictive maintenance, which diagnoses the condition of
the mechanical system by measuring the vibration within the machinery, can
be much more economical. This type of maintenance is aimed at predicting
malfunctions and discovering the cause of the malfunctions. A typical way is
to measure and analyze the spectrum of the vibrations in defective elevator
traction machinery. This type of analysis is then expected to prevent future

faults beforehand by clarifying the fundamental causes behind the faults.

The research uses figures on the following: mass unbalance, bent shaft,
gear fault, bearing fault and resonance. These are indicative of the qualities
of vibrations within operating rotational machine. Another option is to analyze

the characteristics of vibrations within defective elevator traction machinery.

So, through the analysis of the characteristics of vibration in defective

traction machinery, some efforts have been made to change the focus within

maintenance from preventive maintenance to predictive maintenance.
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Fig. 5.2 EVA Vibration Analysis Tools

Table 5.1 Spec of experimental traction machine

Type Traction Machine
Power 2.0 kw
Voltage 380 V
Current 135 A

Decelerator A7, FE=YAL

Rotating Speed 1700 rpm
Pole 4 p
Bearing—-Drive #6310
Bearing—NonDrive #6308
— 26 —
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Fig. 5.3 Measurement of vibration
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Fig. 5.4 Raw data according to mass unbalance
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Spectrum - Y Channel
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Table 5.2 Spec of experimental traction machine
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Rotating Speed 1700 rpm
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Bearing—NonDrive #6308
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Fig. 5.8 Polluted bearing
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Fig. 59 Raw data according to bearing fault
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Spectrum - Z Channel
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Fig. 5.10 Spectrum of bearing fault
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Fig. 5.11 Raw data according to replaced bearing
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Spectrum - Z Channel
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Table 5.3 Spec of experimental traction machine

Type Traction Machine
Power 0.0 kw
Voltage 310 V
Current 152 A

Decelerator A7), FESUAF

Rotating Speed 1700 rpm
Pole 4 p

Bearing—-Drive #6310
Bearing—NonDrive #6308

Fig. 5.13 Measurement of vibration
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Fig. 5.14 Vibration sensor

Fig. 5.15 Worn worm shaft
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Fig. 5.16 Raw data according to gear’s fault
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Table 5.4 Spec of experimental traction machine

Type Traction Machine
Power 15 kw
Voltage 170 V
Current 71 A

Decelerator 271, FE=UAF

Rotating Speed 1700 rpm
Pole 4p

Bearing—-Drive #6312
Bearing—NonDrive #6310
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Fig. 5.18 Measurement of vibration
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Spectrum - Z Channel
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Fig. 5.20 Spectrum of gear’s overload
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Table 5.5 Spec of experimental traction machine

Type Traction Machine
Power 0.0 kw
Voltage 380 V
Current 135 A
Decelerator A7, F=UAL
Rotating Speed 1700 rpm
Pole 4p
Bearing-Drive #6310
Bearing—NonDrive #6308

Fig. 5.23 Measurement of Vibration
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Fig. 5.25 Spectrum of steady state(8 sec ~ 10 sec)
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Spectrum - Z Channel
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Fig. 5.26 Spectrum of resonance(14 sec ~ 16 sec)

seey ¥47

&)
]

]
0o
(@)}
NS
i
s
2
offl
lo
i)
(ld
s
H)
o
o
4
=
0
P

{

—_
)
@
=2
>

= 7FF F=3(1xRPM |, 2xRPM)2] ZZo] 2 gals & WX &= Ao H|F

o
™
offl
rlo
Do
X
=
e
=
o
™
.
s
ﬂ
ﬂ

Fig. 5263 #Zo] &z ¥4 314z ~ 16%)
AEFRE7 AVHGAE FUOR A5% Q%] FE
i

of &3 FXd Aol Atk

_42_

@ jeju



i
T

sro X 7]7]

] 9

/i ol

) & o)

o=

o) ol A

A2

i

<)

v el "

=1. O
k&

o 2

ojy

0

i
o

tel Ziel uwhE

bl 45

&

bl

td k] A7) =

213

A
[e]

o=

=49 &

Fo] Spike energyE A A7) A,

G

sA4s 7t

bz

oo
<

i

1xGMF,

GMF(Gear Mesh Frequency)g!

A,

(IxXRPM)7} 7]EH o=

2xGMFE7} A

Ho

_43_



%

KeN
=

oo

= 4

TRkl A 8] ZlEo] S

-
1.

=) 3}

BN
T

o

il

ojy

P ol ¢l el

G

A

i

_44_

@ jeju



o
g

R

‘ZU

2 W7, 2010, pp. 15

, A7 "HARZIET, 2010,

[1] =¥

77 e =" 2010, pp. 97~100

1S vdEd, "W s s, 2008

&

SCY

-

[4]

5" 2004

7]

e, “EH7] Az @ vpREo| &7 2002, pp. 95~132

B
o

e

i

1.1
b

7, 2009

sdg o]y g3, “577] €] KEA A 002 : 2005", 2005

42

[9]

A7, 2004

[10] AE A 71 = Al

2 gu =80 1998, pp. 10~11

1", 2006, pp. 4~17

[14] Elevator World, "Bethlehem Elevator Rope”, 2001

[13] ©]

[15] Theory of VIBRATION with Applications, "William T.Thomson, Marie

Dillon Dahleh”, 2001

[16] ©]

2006, &=

27, 2010, k=

=

A

7] 2-7d A1, 2005, pp. 4

&

N

7= 5", 2006, pp. 107

-

%
L

&

N

_45_

@ jeju



el 2

B
T
ot

o

A

=
=

H

Gk

[o]
= A

—

npaeh

\

AO

1

e},

Al A Y

==
=

3} o}

oA olwzA el

b R,

-
1.

A

R

Az &

U},

gA A vk

==
=

ob] 3ole} of

_46_

@ jeju



	그림 목차  ⅲ
	표 목차  ⅴ
	Abstract  ⅵ
	Ⅰ. 서론 
	1.  연구 배경 및 목적 
	2.  논문의 구성 

	Ⅱ. 진동의 개념 
	1.  진동의 개요 
	2.  진동의 스펙트럼 분석 
	3.  진동의 해석을 위한 조건 

	Ⅲ. 승강기 구조 및 원리  
	1.  승강기의 정의 및 원리  
	2.  승강기의 구조  
	3.  승강기용 권상기의 구조  

	Ⅳ. 회전체의 진동 특성 
	1.  질량 불평형(Mass Unbalance) 
	2.  축 휨(Bent Shaft) 
	3.  기어 결함(Gear Fault) 
	4.  베어링 결함(Bearing Fault) 
	5.  공진(Resonance) 

	Ⅴ. 권상기 결함에 따른 진동의 스펙트럼 분석 
	1.  질량 불평형(Mass Unbalance) 
	2.  베어링 결함(Bearing Fault) 
	3.  기어 결함(Gear Fault) Ⅰ 
	4.  기어 결함(Gear Fault) Ⅱ 
	5.  공진 (Resonance) 

	Ⅵ. 결론 
	Ⅶ. 참고문헌 


